Synthesis of HCP-1, HCP-2, and HCP-3 (hypercrosslinked polymers, using benzene as a monomer) 1, 2 FeCl 3 (anhydrous 9.75 g, 60 mmol for HCP-1; 6.5 g, 40 mmol for HCP-2; 3.25 g, 20 mmol for HCP-3), was added to a solution of benzene (1.56 g, 20 mmol) and FDA (4.56 g, 60 mmol for HCP-1; 3.04 g, 40 mmol for HCP-2; 1.52 g, 20 mmol for HCP-3) in 1,2-dichloroethane (20 mL). The resulting mixtures were stirred at room temperature to ensure a good mix of reactants, and then were heated to 80 °C and stirred for a further 24 hours to form the knitted benzene framework. The resulting precipitate was collected by filtration, washed 3 times with methanol, to remove excess FeCl 3 , and was then Soxhlet extracted with methanol for 24 hours, followed by vacuum drying at 60 °C for 24 hours.
. FT-IR spectrum of SAM-HCPs-1. Peaks near 1600, 1500, and 1450 cm -1 are due to aromatic ring skeleton vibrations. Peaks near 2920 cm -1 are due to -CH 2 -stretching vibrations. Broad and strong band ranging 3700-3100 cm -1 is associated with the -OH stretching vibration. Peaks at 1380 cm -1 , 1190 cm -1 are consistent with the peaks at 1027 cm -1 and 822 cm -1 due to S-O asymmetrical and symmetrical stretching vibration. A peak at 1082 cm -1 can be assigned to C(aromatic)-S stretching vibration. Figure S6 . FT-IR spectrum of SAM-HCPs-3. Peaks near 1600, 1500, and 1450 cm -1 are due to aromatic ring skeleton vibrations. Peaks near 2920 cm -1 are due to -CH 2 -stretching vibrations. Broad and strong band ranging 3700-3100 cm -1 is associated with the -OH stretching vibration. Peaks at 1381 cm -1 , 1190 cm -1 are consistent with the peaks at 1025 cm -1 and 822 cm -1 due to S-O asymmetrical and symmetrical stretching vibration. A peak at 1081 cm -1 can be assigned to C(aromatic)-S stretching vibration.
Figure S7
. FT-IR spectrum of SAM-HCPs-Ag-1. Peaks near 1600, 1500, and 1450 cm -1 are due to aromatic ring skeleton vibrations. Peaks near 2920 cm -1 are due to -CH 2 -stretching vibrations. A peak at 1385 cm -1 is consistent with the peak at 1027 cm -1 due to S-O asymmetrical stretching vibration. A peak at 1075 cm -1 can be assigned to C(aromatic)-S stretching vibration. Figure S8 . FT-IR spectrum of SAM-HCPs-Ag-2. Peaks near 1600, 1500, and 1450 cm -1 are due to aromatic ring skeleton vibrations. Peaks near 2920 cm -1 are due to -CH 2 -stretching vibrations. A peak at 1388 cm -1 is consistent with the peak at 1025 cm -1 due to S-O asymmetrical stretching vibration. A peak at 1081 cm -1 can be assigned to C(aromatic)-S stretching vibration. Figure S9 . FT-IR spectrum of SAM-HCPs-Ag-3. Peaks near 1600, 1500, and 1450 cm -1 are due to aromatic ring skeleton vibrations. Peaks near 2920 cm -1 are due to -CH 2 -stretching vibrations. A peak at 1385 cm -1 is consistent with the peak at 1027 cm -1 due to S-O asymmetrical stretching vibration. A peak at 1082 cm -1 can be assigned to C(aromatic)-S stretching vibration.
Gas Sorption
Powder samples were degassed offline at 100 °C for 15 hours under dynamic vacuum (10 −5 bar) before analysis, followed by degassing on the analysis port under vacuum, also at 100 °C. Isotherms were measured using a micromeritics 3Flex surface characterization analyzer, equipped with a Cold-Edge technologies liquid helium cryostat chiller unit for temperature control.
Breakthrough Measurements
The breakthrough curves were measured using an automated breakthrough analyser (manufactured by Hiden Isochema, Warrington, U.K.). The SAM-HCP-Ag-3 material (2.01 g) was packed into an adsorption bed for the breakthrough experiment. The pre-mixed gases were introduced through the bottom inlet of the adsorption bed which was held between two layers of quartz wool and two sample holders, with frit gaskets installed at both the top and bottom ends. The flow rate of each gas was controlled by individual mass flow controllers. The mass flow controllers and the pressure in the column were controlled by the software supplied by Hiden. The effluent was monitored using an in-line Hiden mass-spectrometer.
The m/z values used to detect the effluent gas were 29 for Propane and 41 for Propene. There was some overlap at the mass-fragment 41-propane also gives a signal at this mass unit. It was determined that the signal from propane at m/z 41 was 11% of the signal it gave at m/z 29. This was therefore deducted to give purely the propene signal at m/z 29. This method of normalizing for mass fragment overlap for propane and propene has been used before. 3 The material was activated in situ by heating to 100 °C and flowing helium through the column. The gases of interest were also desorbed from the column by flowing helium through at the same rate as the gases of interest in the breakthrough curve.
The propane and propene capacity of SAM-HCP-Ag-3 at 298 K was calculated using equation 1 and the method described previously. 4, 5 The selectivity for propene over propane under breakthrough conditions is calculated using equation 2.
(1) 13 a Uptake and selectivity at 5 bar. 19 HKUST-1 6.03 7.20 
